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Abstract 
Based on a survey to 1206 Chinese firms, this paper empirically explores the factors impacting cooperative 
innovation effect of firms, and seeks to explore the relationship between cooperative innovation effect (CIE) and 
innovation performance using the technique of Structural Equation Modeling (SEM). The study finds there are 
significant positive relationships between basic sustaining factors, factors of government and policy, factors of 
cooperation mechanism and social network, and cooperative innovation effect. However, the result reveals that 
factors of government and policy demonstrate little impact on the CIE of firms compared with other factors. It is 
hoped that the findings can pave the way for future studies in improving cooperative innovation capacity for firms in 
emerging countries. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name 
organizer] 
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1.  Introduction 
Cooperation innovation leading to an increasing interaction between different actors for firms 
represents a complementary response to insecurity arising from development of technologies [1]. The 
global trend of “open innovation” brings about challenges for firms in developing countries which 
cooperative innovation became important to promote their innovation.  
As current literature reveals limited attention to cooperation innovation, it is necessary to explore the 
factors impacting their cooperation innovation. Using a structured questionnaire survey, this paper 
examines the cooperation innovation of 1206 manufacturing firms of 16 cities in China. First, it aims to 
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explore the factors impacting cooperative innovation effect of firms. Second, it seeks to explore the 
relationship between cooperative innovation effect and innovation performance. It is hoped the study can 
pave the way in improving cooperative innovation for firms. 
2.   Literature and Hypothesis 
Literature on innovation indicates that over last two decades, there has been a tremendous growth in 
use of cooperation innovation by firms of all sizes [1].  
2.1  Basic Sustaining Factors  
Generally, firms need to have sustaining factors in cooperation innovation including firms’ 
environment and culture, the capabilities to R&D, the support for cooperation innovation by senior 
leadership, effective organizational structure as well as existing experience of cooperation. R&D 
activities may be regarded as an investment into a firm’s knowledge capital [2]. A survey in Australia by 
Bhattacharya and Bloch (2004) indicates R&D intensity is conducive to further innovative activity for 
high-tech SMEs [3]. Some studies stress the role of senior leadership in promoting innovation cooperation 
for firms [4]. Hence, we propose that: 
H1: Basic sustaining factors for cooperation innovation of firms are positively associated with their 
cooperative innovation effect. 
2.2  Factors of Government and Policy 
The role of the governments and policies in stimulating innovation is a controversial one. There are 
some studies stressing the initiatives of governments in helping innovation of firms [5]. However, some 
studies indicate that the role which government played in innovation is less than that could be expected [6].
Hence, we propose that: 
H2:  Factors of government and policy are positively associated with the cooperative innovation 
effect for firms. 
2.3  Factors of Cooperation Mechanism 
In general, an effective cooperation mechanism is needed for firms to undertake cooperation in 
innovation with other partners. Successful collaboration involves common knowledge, shared routines 
and tacit knowledge, all of which can be built through repeated cooperation [7]. The success of 
collaboration ultimately depends on the partners’ ability to create trust, commitment and mutual benefits 
[8]. Therefore, it is hypothesized that: 
H3:  Factors of cooperation mechanism are positively associated with the cooperative innovation 
effect for firms. 
2.4 Social Network Factors 
Innovation is a result of intensive interactions between different actors. Some studies address the 
importance of social network in cooperation innovation of firms. Owen-Smith and Powell (2004) 
revealed that social networks played an important role in the diffusion of information and knowledge [9]. 
Overall, social networks have been believed to be the conduits for transferring knowledge and ideas 
between firms in a region [10]. Hence, we propose that: 
H4:  Social network factors are positively associated with the cooperative innovation effect for firms. 
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2.5  Cooperative Innovation Effect  
There is little research with regard to the relationship between cooperative innovation effect and 
innovation performance of firms. Existing literature have revealed the role of cooperation innovation in 
improving innovation performance of firms [11]. Numprasertchai and Igel (2005) revealed that a good 
collaboration could achieve product and service innovation [8]. Hence, we propose that: 
H5: Cooperative innovation effect has positive impact on the innovation performance of firms. 
The tentative model is represented in Figure I based on literature review above. From the Figure I, it 
supposes that there are positive relationships between basic sustaining factors (BSF), factors of 
government and policy (FGP), factors of cooperation mechanism (FCM), social network factors (SNF) 
and cooperative innovation effect (CIE) of firms. In addition, it supposes that cooperative innovation 
effect for firms will have positive influences on innovation performance (IP) of firms. 
 
Figure 1. Conceptual Model. 
3.   Methodology 
3.1  Data Sources 
The data were collected by sending questionnaires to firms with a stratified sampling approach from 
firms located in Yangtze Delta region in China. In this survey, 1206 completed questionnaires have been 
received with a response rate of 24.12% suggesting no significant non-response bias is detected. 
3.2  Measurement  
In this investigation, respondents were asked to indicate the importance of the factors to CIE for firms, 
and the items of constructs are assessed with a Likert scale ranging from 1 to 5. The higher the score, the 
more importance the factors to the cooperative innovation effect are.  
Innovation performance in this study is measured using indicators from previous studies: proportion of 
annual turnover of new products, new products index, modified products index and patent growth rate [1]. 
Moreover, as the satisfaction degree of product for customers plays an important role in measuring the 
performance of firms, customers’ satisfaction degree (CSD) is used as an indicator to measure the 
innovation performance. Thus, respondents were asked to indicate the level of cooperative innovation 
effect and innovation performance for firms compared with their competitors, and the items of constructs 
are assessed with a 5-point Likert scale, ranging from (1) “very low”, (2) “low”, (3) “neutral”, (4) “high” 
to (5) “very high”. 
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3.3  Methodology 
Structural equation modeling (SEM), a multivariate statistical technique is used in this study to analyze 
the data. SEM consists of two components: measurement model and structural equation model. The 
measurement model includes the relationships between latent and observed variables which are expressed 
in equation (1). 
                 
x
y
x
y
ξ δ
η ε
= Λ +
= Λ +                  (1) 
Where x is exogenous observed variables and y is endogenous observed variables; xΛ shows the 
relationships of the exogenous observed variables and exogenous latent variables; yΛ depicts the 
relationships of the endogenous observed variables and endogenous latent variables; δ and ε are 
disturbance terms of exogenous and endogenous variables respectively.  
The structural model shows the relationships of latent variables. Its formula is depicted in equation (2). 
η βη ξ ζ= + Γ +               (2) 
Where η  is endogenous latent variables and ξ is exogenous latent variables; β  shows the 
relationships of the endogenous latent variables; Γ denotes the impact of exogenous latent variables on 
endogenous latent variables; the variable ζ  is a random disturbance term. 
3.4  The Sample 
Table I reveals the characteristics of the sample. It indicates there are, 24.05% Private Enterprises (PEs) 
and 53.64% Foreign-Invested Enterprises (FIEs). 35.16% of firms have employees above 2000. 48.59% 
of firms have an annual turnover above 30 million Yuan.  
Table  I.   Characteristics of the Sample 
Characteristics  Number Percentage 
Ownership    
z SOEs 242 20.07 
z CREs 27 2.24 
z PEs 290 24.05 
z FIEs 647 53.64 
Employment Size    
z <50 159 13.18 
z 50-300 303 25.12 
z 301-2000 320 26.54 
z >2000 424 35.16 
Annual Turnover    
z <10 123 10.20 
z 10-30 166 13.76 
z 30-300 331 27.45 
z >300 586 48.59 
4.  Results and Discussion 
Prior to LISREL analyses, reliability for measurement scales is tested. It shows the Cronbach’s alphas  
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of individual constructs are all greater than 0.7, indicating acceptable levels of reliability [12]. 
4.1  Measurement Model 
The result of measurement model shows that most factor loadings are greater than 0.70, showing the 
reliabilities of items are within acceptable levels [12]. Moreover, it shows acceptable fit values for RMSEA, 
CFI, GFI, AGFI, NFI and NNFI, revealing the model does a good job in explaining the relationships 
between latent and observed variables.  
4.2  Causal Model  
Using the software of LISREL 8.70, the results of causal model are shown in Table II and Table III. 
Table  II.   Fit Index of Causal Model 
Fit
index
2 dfχ NFI NNFI CFI GFI AGFIRMSEASRMR
Statistic 4.09 0.95 0.95 0.96 0.93 0.92 0.05 0.04
Rule [2,5] >0.90 >0.90 >0.90 >0.80 >0.80 <0.08 <0.08
The fit indices of the causal model show that: 2 dfχ =4.09, RMSEA =0.05, NFI =0.95, NNFI=0.95, 
GFI=0.93, AGFI=0.92 and CFI=0.96. A rule for a well-fitting model should have a 2 dfχ  ratio of 2 to 5. 
An RMSEA value should be less than or equal to 0.08. Other fitness criteria such as NFI, NNFI, CFI, GFI 
and AGFI are greater than 0.90. Overall, the fit indices suggest that the causal model fits the data fairly 
well.  
Table  III.   Path Estimates and Hypothesis Confirmation  
Parameter Stand. Coef. t-Statistic Hypotheses Results
1ξ → 1η ( 11γ ) 0.25 5.51*** H1 Supported
2ξ → 1η ( 12γ ) 0.16 2.24** H2 Supported
3ξ → 1η ( 13γ ) 0.20 2.43* H3 Supported
4ξ → 1η ( 14γ ) 0.39 6.98*** H4 Supported
1η → 2η ( 21β ) 0.76 17.02*** H5 Supported
Note: ﹡ P<0.05 level; ﹡﹡ P<0.01 level;﹡﹡﹡  P<0.001 level (two-tailed). 
 
4.3  Discussion 
Table III shows the t-values of path coefficients for 11 12 13 14, , ,γ γ γ γ and 21β  are all greater than 1.96, 
revealing all path coefficients are significant at P=0.05. Accordingly, H1, H2, H3, H4 and H5 are all 
supported. 
The result notes that there is, as predicted by H4, a significant positive correlation between social 
network factors and cooperative innovation effect for firms. Thus, to increase the number of high-quality 
innovation outputs, the interaction with other people for staff inside or outside firms should be supported 
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and facilitated [11]. H1 is supported. It shows that there is a significant positive correlation between basic 
sustaining factors and cooperative innovation effect for firms. Thus, firms provided with such factors can 
promote more cooperation in innovation. H2 is supported which shows that there is a significant positive 
correlation between factors of government and policy and cooperative innovation effect for firms. Thus, 
the finding reveals that government policies can provide a good institutional and policy environment for 
local cooperation innovation. H5 is supported which shows that cooperative innovation effect of firms is 
positive associated with their innovation performance. The result reveals that cooperative innovation 
effect has significant positive impact on their innovation performance. The finding confirms some studies 
that intense cooperation between firms and external actors can have positive implications for innovation 
outputs [11].  
5.  Conclusions 
Based on a survey to 1206 Chinese manufacturing firms, this paper explores the factors impacting CIE 
and examines the relationship between CIE and innovation performance using SEM. This finding reveals 
that cooperative innovation effect of firms has significant positive impact on their innovation 
performance.  
However, several limitations of this study should be presented. Our empirical results are derived from 
a sample of Chinese firms and hence the findings might be country-specific. In addition, some more 
interesting issues such as the moderator effects and control variables should be explored in future 
research. 
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